Résumé. 2014 
The expression of the entropy production (or dissipation function) in the starting point for the determination of the hydrodynamic equations of any system. This entropy production is easily obtained in the approximation where we neglect terms which are non-linear in the velocities [1] . If we want to take them into account some kind of systematic method is required, the prototype of which has been devised by Khalatnikov [2] for superfluid 4He. Here we use a slightly modified form of this technique to determine the entropy production of the so-called A phase of superfluid 3He and to deduce the non-linear nondissipative as well as dissipative hydrodynamic equations.
1. The Gibbs relation of superfluids. -A simple fluid is described by five thermodynamic variables as for instance its mass density p, entropy density S and the three components of the momentum density g.
Its energy may be written as where so is the internal energy. For more ordered fluids additional thermodynamic variables must be introduced which are related to the order parameter X that describes the broken symmetry [1] ; let us call them ~(A3. The originality of superfluids is that some of these x0152(X) behave [5] . For this reason these terms (as well as (A x A *)2 which is also constant) must be eliminated from the list and we are left with A x A* and its derivatives as the only possible xa(e). If we introduce the real vector I defined as [4] the/general Gibbs relation eq. (4) Alternatively, using the definitions (6) and (7) (8), (10) and (11) are not a priori supposed to be analogous to the Frank terms in nematics. We shall even see that they are likely to be different.
2. The thermodynamic equilibrium conditions. Let us consider a bath of superfluid 3He-A to which no heat or work is supplied. At equilibrium its entropy will be a maximum for given values of its energy, mass, momentum and moment of momentum. In the case of 3He-A the entropy also depends on the order parameter A verifying J~=J*~==0 and A.A* = constant. Then, the condition of maximum of entropy may be expressed as [6] where the Ci are (real) Lagrange multipliers. Using the Gibbs relation (9) [3, 7] . When h = 0 (i.e. I = constant) we are left with the condition V.py = 0 of superfluid 4He [6] . But To determine them we use a slightly modified form of a method proposed by Khalatnikov [2] . From the Gibbs relation eq. (9) Hall [9] that the motion of the order parameter can be entirely described by an instantaneous rotation vector, and Ho -y V x V is in fact analogous to the C vector of Hall. We then replace time derivatives by spatial derivatives with the help of eqs. (22), (23), (24) [8] we deduce the expressions of the unknown terms first for non-dissipative situations and then for dissipative ones. We shall avoid the detail of the long calculation which leads from eq. (27) Graham [10] and later improved by Liu [ 11 ] . 6 . The dissipative hydrodynamic equations. - The above error was pointed out by Drs C.-R. Hu and T.-L. Ho, and we thank them for sending us their results before publication.
